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Tebut~iuron oncogenicity studies 
HED Project No. 9-0927 Caswell ~c. 366 hA 

Quang Q. Bui, Head 
Revie~ Section I 
Tox Brar.ch-HFAS/HED (TS-769C) 

Rebert 7aylor, PM ;: 25 
Registration Division {TS-767C) 

Y.arcia \"an Gernert, Acting Chief//.' .. /. _ ' 1 . r; -~ .~'" 
Tox Branch - HFAS //f..({.f~ ~~~:....-.'1 .~ 
Health Effects Division (TS-769C) 1~),/fo-

~illia~ L. 3urnarn, Acting Direc~~r tJ~<~~.J/___-
Health Effects Division , . . _ 
Office cf Festicide Programs (TS-769C) .~ :Y 

Elancc 
Greer.fie:d, Indiana 

7~= chro~icjcncogenici~y s~udies ~ith Tebuthiuron were con~~=:e:: 
1~- roden~s and were previously sub~itted to the Agency --­
re·: ie_;.;. Eoth studies (:) :?:at chronic feeding s~udy lb. R-6C·::: a:-.:: 
R-:;lJ [MRID 000207H} c.·nd (2) Mouse chronic fe-::::Hng study !<c.~-:-
9:53 and r-:-9163 [Y.RID 00020717] were classified as C:::re 
Supplenentary Data in light of a nurr~er of deficiencies c.s citej 
i~ the Toxicology C~ap~er of· the Tebuthiuron Registra~i:::~ 
Sta~dard. 
The regi~trant reques~ed Environ Corpora~icn to evc.luate the 
Ac;e~cy comments and a conference was held on 9/6/88 to dis:::-.:ss 
tl:e outstanding issues. Environ concluded that a:: though t!:E: 
s~;.;::ies did n·ot r.,eet toda:;• 1 s quality criteria, they r.e'Jertte:less 
~ere of sufficient ~ua:ity to support continued registratic~ c: 
pr~jucts containing Tetutl:iuron (copy attached) . 

At the Agency 1 s l·equest, b ")th studies were independently revie·.·:ed 
by Dynamac Corporation for scientific merit. Dyna~ac Corporc.~iG~ 
co::-:.cluded that both studies should be cla-ssified not more than 
St:pplementary Data (ccpy attached). The Agency revie-....·e::- (~. 
Ritter) accepted Dy::-:.a:::ac 1 s reconmendation a:-:d concluded tho~ 
da~a gaps still exis~ ~or the rat and mouse oncogenicity st-.:jies 
(ccpy attached). · 
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From a we~ting bet~een this revie~er, the Actina Di~isic~ 
Director . and the A~ting Her.bicide rung .!.cide Branch Chlef, .:.. -:. \-:as 
decided that additional data ~ere neede5 to reevaluate the ~erit 
of the tebcthiuron 2-year rat and :ouse studies. In this 
action, the requested data were scbmitte5 and included: 

(1) Inventory of selected tissues ~rom rats given diets 
contrining Tebuthiuron for 2 years 

(2) Tab~lation of mice ~ith tumors from 15 to 2~ ~cnths 
and at stc~y ter~ination fro~ =ice gi~en diets 
~ontaining Tebuthiuron 

A. Toxicolo:ical Evaluation of Tebuthi~~on in Rats fer T~c Year~ 
Studies ~-603 a~d R-613, Lilly Research Lab., 11/1/76 

In the 19S7 ~egistration Stanci~rd, a n~-::ber o:= deficiencies \-:ere 
cited for <.:.h.:..s study and included: 

1. Inadeccate sun;.!.val (less tha::1 25%) at 24 -:nonth!; 
2. Nu::-.erous inst::.r:::es of 11 unthri::ty" a::ir.a.ls 
3. Lacko! a tissue inventory 

1. In ":.his study, the su~vival ~ate ==~· the contrcl, lo>·:, ::-.id, 
and high dose ~as 2Z~, 16%, 25%, and 3:% for =ales and 25%, 25%, 
25%, and 3~% !or !e=ales. Since this s-:.udy was initiated ~!th a 
larger n·_r;-,be~ of a::i:rr.als than required (cont:=-ol = 120 per sex, 
treated grou:;:s = EO per sex instead c:: 50 Fer sex;group; , the 
absolute numter of anir.als at final sac:=-ifice ::or histopatt.:::ogic 
evaluation ~as areater than t~e r.i::!murn ~umber of a::!=als 
suggested by the·Gu.:..delines. 

Guidelir:es : at least 13 r..ales and 13 fer..ales 
:-etuthi·uron c:.:1trc.: = 33 :r..ales 30 fer..ales 
Tetuthiuron ~ _ .... 

-~"' Dcse = 13 r:-;ales 20 fer.al·es 
~ebuth:..urcn !·::a Dose = 20 r..ales 20 fer.:ales 
Tetutr.i uron ::igh Dcse = 25 r.ales 27 fer..ales 

':'he _absolute ~u-r..ber of ani::--.als available at fi:-::al sacrifice ·.:oulc 
thus be cor.s~jered as ade~~ate fo~ all ~roup~ •. 

, . f..nir:-.als in this study had a high .:..ncider.::e of interc·.::::-rer.-:. 
diseasP and ~ere treated with antibiotic:durinc serious cut~reak. 
The inc::..dence of rats •.-1 th pnet::::-;onia approx~-:::-;ates 7 0% i:-: bet!-. 
control and trea-:.ed groups a~d ur.joubtedly is less tha:-: 
desirable based upc~ today•s stanjards. The ~uestion is ~~e~her 
the high_ inci.dence of pnec::ionia ... -ould ajverse:y affec~ the ::-:t:d~­
conclusions. 
F!:'c:::-. the data sub::-.i tted, body \.·eight, survi \."al, and the -:.u::::cr 
incidence aF?arently were not signifi.cantly affected c: the 
health status 9f the animals. 

3. An inver.·-:ory cf histologic sectior.s of selected tiss:.:es ir: 
control and tebuthi~ron treated a:-:irnals from studies R-603 a~d R-
613 ~as sub=i.tted (11/1/EB, au-:hors: Negilski and Todc. EP~ 
Accession ~:o . .;oc.7Cl-Ol). Ba:;ej upor. this :=-ecent sub::-.is::icr., 
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. ,..,_ r.:ost of the tissues •.:ere accou:1ted for histopathol og icall y. 

photocopy of the cor..bined inyentory of histologic sections 
attached (Attach~ent l). 

i.s 

:Reco::-.;.,endat ion: 

Based upon the recef.t sucrission of additional data and· ir. 
consideration of the cor.J;letion of these studies (R-E03 an:l F.-
613) prior to the issuance of both 1978 and :9£2 FifF_::.._ 
Guidelines, it is concluded that ~he subwitted da~a ta:: 
adeq-uately addressed the oncogenic poten~ial of 'Teb-.:thiuro!"l ::-: 
rats. An oncoaenic NOEL could be established·at the highest dose 
1 evel ( 1600 pp;) v;i th t.he syste:r::ic NOEL at 800 pp~. This stu;:;~­
is t;pgraded to Core 1-:ini:r::u:r:: fer regulatory purposes. 

B. Toxicolooical Evaluation of Tebuthiuron in Mice fer 2 vears 
Studies X-9153 and X-9163, 11/1/76 

A nu:r::ber of study deficiencies were noted in the 15E7 
Registration 8tandard and included: 

1. Excessive less of histopathologic data 
2. Focr survi.val 
~- Feeding of a foreign cc;.pcur.d 

1. Histopathology losses cue to cannibalism, missing a:1~:r::a~s ar.d 
a:.:tolysis "·ere higher (22 . .t;%) than today's standards. T!':ese 
losses could have resulted in biasing the conclusions. ~est c~ 
the losses occurred ~et~een 18 and 2~ ~onths. To proFerly assess 
this ~~estion, dcta sho~ing ~he nur~ers of nice ~ith tu~crs frc~ 
15 to 2;; r..onths and at study termination •·:ere requested. The 
a-:ldi. ticnal infor:r..<Jtion ~as su:!:mitted by the regis~rar.-:. (a-.:-:hcrs.: 
::e::.::s}:i and 'Iodd, 11/:/ES). An e;;aluaticn of· t!":e ne·.-::·.­
s-.:£~itted data revealed that the percent of nice ~ith t~=crs frc~ 
15-:7:cnths to ter:r..ination ( 2.; r.onths) "·as neither biclc:: ica: l v ncr 
s-:atistically different be~v:een control and treated -gro:.:pS' fer 
both rr.a les and fe-:;-.ales (Attachr..ent II and III) • ':hese data 
suggest that histopathology losses were e~Jally cis~rit~te= 
a~ong g~oups and did not bias the results. Since ttis 
i::vest.ication v:as initiated v:i th larcer than nor:::al c~ouo sizes 
( 12 Of sex; control and 80/sex;c;roup {nstead of 50/se->:;g::.=oup as 
required), the absolute nur,ber of anir.:als available fer fir:.a: 
his~ocatholoaic evaluation ~as still hioher than that required t~ 
the G~idelines. - · 

2. J..t 18 nonths, the survival rate in this inves-:.iga-:io:-: 1s 
a~ceptable even with today's standards. 

3. There ~as a possibility that a forei~n =o~pou~d ~as 
ad=inistered to the control groups for 3 :r::onths. Ho~ever, base= 
upon body "·eight and su~vival data, this possibility is highl::· 
unlikely. 

3 
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Recommendation: 

Based upon the ne\o.·ly subrni tted data and in consideration of ~!-.e 
higher than normal group size at study init~ation, it :s 
concluded that "Tt::buthiuron is not an oncogen in r::ice up to a:-::: 
including a dose level of 1600 ppm. This investigation (studiEs 
M-9153 and M-9163) is upgraded to Core Minimu~ Data • 

.. 
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Page. __ _ is not included in this copy. 

through :;- are not included. Pages S 

The -material not included contains the following type of . 
information: 

Identity of product inert ingredients. 

Identity of product impurities. 

Description of the product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredients. 

Sales or other commercial/financial information. 

__ A draft product label. 

/ 

The product confidential statement of formula. 

Information about a pending registration action. 

FIFRA registration data. 

The document is a duplicate of page(s) 

The document is not respon~ive to the request. 

The information not included is generally considered confidential 
by product registrants. If you have any questions, please contact 
the ind~vidual who prepared the response to your request. 
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orrtC£ cr 
P£'!'TaCJCC.! A""'O TOJI.I'" !tJ£!. .. /Io.P..C t:!. 

Cathy Erumsele, PM #= 25 
Fungicides/Herbicides Branch 
Registration Division TS-767C 

Dr. ~~ang Bui, Section Head ~.r- •• ~~~· 
Rev. Sec. * I/HFASB · ~t- _-rt .• , • 
Health :Effects Division TS-76SC ( C..U'fA. r . .a.11w a.v.tv-Y..Lo 

~illiar- L. Burnam, Chief 
EFASB 
Health Effects Division TS-76SC 

D. Ritter, Toxicologist \J vr._ ~-~C,- ~ 
Rev. Sec. f I/HFASB 
Health Effects Division TS-76SC 

S~bie=t:.* 1'71-101- Teb~thi~ron; response to Da~a Call-In. 

Registrant: Elanco Frod~cts Company, Greenfield, ~N. 

Casv.·ell ~= 3 66h.A 

TOX Project *= 8-026' 

In the Toxicology Chapter of ~he tebuthiuron Registra~ion Standard 
v.·e cited a nuJr,ber of defic~en:::ies in cer ... ain chronic rodent studies 
ir. the toxicity studies submi~ted by Elanco in the early 70's. 
The studies are: 

Rat Chronic Feeding Study~ R-603 and R-613 (¥~ID 00020714); 

Mouse Chronic Feeding Study ;: M-9153 and J-:-9163 (MRID· 00020717). 

8 



- 2- 007374 
Eldnco responded ~y 2rguing that the studies were valid for the 
support of c~ntin~ed registration of products containing 
Tebuthiuron. In res=o~se, ~e reiterat•d several criticisms in 
·o~r :e~os of 3/ll/ES.and 3/25/~E, D. Ritter (copies attached). 

':"he ccr::pany subseq-..Je::tly had the studies reviewed by the Environ 
Corporation, an ir.:':e;-endant ou-tside revie'lo.•er, w.·ho concluded that, 
although the studies did not meet today's ~~ality criteria for 
perfcrr..ing such s-:.;Jd.ies, they nevertheless \o."ere of sufficient 
quality to .s;.1pport continued R~g!straticn of products containing 
tebu":.hi\:rcr.. 

~:e 2-i}:e\·:ise sent t::-:e st'..ldies for an independan~ revie;...·to the Dynarr.anc 
:orpcraticr.,and t~ey have responded in an evaluation by ~illiam L. 
~cLellan, Ph.D. (co~y attached). Ee has concluded for the rat 
studies (Nos. 6C3 an~ 613) that: 

1. The ~ajor deficiency \o."as the incidence of intercurrent disease, 
e.g., respiratory .infections; req-.:dring treatment of rats w.-ith 
penicillin, an~ that the incidence of pneumonia \o."as excessive 
in this strain of rat, and that this ccu:d adversely affect the 
stu~y conclusions. 

2. Survival .,.·as r.:~ch lo.,.•er than seen in toC.ays' studies: even 
though surviva: approaches that reco~ended in the G'..lidelines, 
it is net optir.al. 

3. A tissue inventory was not available so it could not be 
deterrr.ined if th~ absence of an entry in the pathology report 
indicated ~het~er t~e tissue ~as :issing or whether it was not 
cxa~i~e= and fc~~d r.crrr.al. 

~- C~tic nerves nc-:. exa:ined. 

Less seric~s de~iat!ons fron the Guidelines: 

a. Eody ~eights on2.y presented graphically; 

~- Feed c~ns~~ptic~ data net provided; 

c. Clinical cbse~Yations ~ere not provided; 

d. Statistical ~ethods inadequately reported. 

Cverall, Dr. XcLel~ar. assessed the rat studies to be no more than 
CORE Supplenentary. 

9 



- 3- 007374 
Dr. McLellan concluded that the mouse studies (M9153 and 9163): 
1. The number of tissues lost due to autolysis, missing animals or cannabalization was excessive, and therefore an unbiased revie~ of the tumor incidence was not possible. 

2. Less serious deviations from the Guidelines: 

a. Y.inor lesions of aging not reported. 

b. se:veral important tissues and organs were not routi~ely exar.ined histopathologically. 

c. Body weight data not supplied. 

d. The possible exposure of control animals to another cherr.ical, although not verified, indicates inadequate GLPs by today's standards. 

Dr. McLellan stated that these studies were inval~d and should be repeated. 

Our Comments: 

The Agency accepts the Dynarnac ve~ification of its cwn findings concerning the usefulness of these data, principally because Dyna~ac is familiar with OPP's data review procedures and Environ is not. 
Accordingly, our previous conclusic~s as to- the quality of these studies =-er:-.ains unchan·ged and data gaps exist for a chronic rat st:::dy and a mouse oncoge~icity assay for the rangeland herbicide, tebuthiu~on. 

10 
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EPA: 68D80056 

DYNAMAC Nc. l-23AB 
October 17, 1988 

EVJ..LUATION OF RAT AND MOUSE 

Oncogenicity Studies on Tebuthiuron 

REVI Eio."'ED BY: 

William L. McLellan, Ph.D. 
Dyna~ac Corporation 

1-.P::::?.OVED BY: 

Robert J. Weir, Ph.D. 
Acting Department Manager 
Dynam~c corporation 

I. Cecil Felkner, Ph.D. 
Technical Quality Control 
Dynarnac Corporation 

Signature: 

Date: 

Date: 

Signature: ~~W 1fJk 
Date: ( 0 -{ 7- f: ( 

David Ritter 
EPA Reviewer, Section I 
Toxicology Branch (TS-769C) 

Signature: ~~ CL-v~-::z Jl-,t 2f .. ~ 

R. Bruce Jaeger 
EPA Section Head, Section I 
Toxicology Branch (TS-769C) 

l 

Date: tC:-J/-~ 

Signature: -~~ 
Date: /1· 2 E/EF 
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Rat Studies !Nos. 603 and 613) 

EAC'!'GF\Jnm 

I~ the :987 Registration Standard, a number of deficiencies .:n the rat chronic studies on t-erbuthiuron were cited. The ~ajo~ deficiencies were: 

1) su::-vival at 24 months was inadequate (less than 25%) in r.:os~ groups. 

The::-e v.·ere numerous insta:1ces of "unthrifty'' animals. The incidence of nephritis, l}~phoma, and pneum~nia was hig~ in all groups, both dosed and co~trol. 
A· ~issue inventory was not presentJ so that. the co~pleteness of histology for each tissue could not bP. evaluated. 

O~~er lesser deficiencies noted were the lack of food c:::nsur.:ption data, no numerical b:>dy weight data (only graphic) a~j no details of statistical analysis were provided. 
-

E~viron combined data on survival for both studies and i~jicate~ that percent survival at 24 months was less than 25% o~ly in ~he low-dose group of males (16%). They a::-gued th~t t~is did not render the ca~a inadequate since the group size (· .. :~en bc~h studies were co:rr.bined) resulted in an absolute rn.:.::-.ber cf ani:r.':als surviving in the lov-dose groups that ex:::eeded EPA's reco~~endation based on a usual group size of SC lsex. Also sinc.:e the NOEL · .. ·as set at ~he mid-dcse, ~he p::.::>rei- s:::rvival at the low· dcse ~..-as not cor..s.idered to affE:ct t~e study conclusions. 

Ac:::::rd:.:1-s: to Environ, the inc:.=ence of p:--.eumonia in these s-:.·...:c~es, althoug-h high (62%), · .. :as nor.r.al for "histar rat;3. T~eir re~iew indicated ~~ evidence of unthriftiness in the ra~s in ~~ese studies based on weight gain, survival, and the gr:: ss and histologic lesions ol:::served. Environ recognized de~iatio~s from guidelines bu~ assesse~ these to be mine~ r~d nc-:. ~o detract fror.: the value cf_ these studies ~o e' '·~:o:e c~::-cnic toxicity and oncogenicity. 

DY~~l-Y.AC' S ASSESS~ENT 

It is this reviewer's assessment that the major deficiency in the rat s~udies was the incidence of intercurrent disease. It v.·as reported that all animals on study had respiratory infections ·cacute, sucacute, and chronic) and that the culony v.·as treated with pe?:ici 11 in during "serious" outbreaks. The pe::-::ent of rats with pneumonia at necropsy is shown in Table 1. 

2 
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Table 1. 

Mules 
Study 603 
Study 613 

Fer::ales 
Study 603 
Study 613 

Percent Increase of Pneu~oni~ on Histolooic Examination of Rats Fed Terbuthiuron• -
o. 400 

73 61 
70 70 

75 60 
65 ~7.5 

800 

52.5 
68.5 

67 
55 

1600 

52.5 

~2.5 
32.5 

The~e ~ere 60 ratsjgroup in controls and 40 in dose groups. 
Environ indicated that this incidence was norr..al in. 'h'istar rats that ¥:ere not caesarian derived nor barrier reared. '::>ey did not cite historical incide~ce of pneu~onia in 'h'istar rats but cited an incidence of about 15% in F-344 rats and 26\ in Osborne-Mendel rats. Kroes et al. (1981) have compared the histologic profile of untreated conventional 'h'istar CB rats and a Wistar SPF derived substrain used since 1970. The incidence of pneumonia in conventional non-pathogen :::ee anir.als (< 18 months old) \o,;a.,; 12.7% in r.ales and :7% ir. fe~ales; in SPF 'h'istar rats (30 nonths old} the incide~ce of p~eumonia ..... as about 10%. It is our assess~.ent thal: :he incidence of pneumonia for the rats i'l'l the terbuthh:::or:. studies ¥:as excessive for 'h'istar derived rats and that t~is c~~ld adversely affect the study conclusions. 

7he survival cf the rats in these studies is much lo¥:er t~an seen with current studies in rats. Even though surv:·.-al a~Froaches that required by- guidelines, this is not opti=:l. cu~rrently it is not unusual to see 50-70% sur-·ival at l04 wAeks and > ~0% at 130 weeks. · 

It is our assess;:-,ent that the incidence of n';phri tis and l::r.:phomas in the rats in these studies ¥:ere not excessively high and did not compromise the histologic evaluati:n. L}"1:':phoma was present in about 10% of control 1::ales and fer.-.a:es and the incidence of nephritis (about 16%) ¥:as lower t:·,an normally found in aging rats. · Animals did not apfear e:::aciated. 

:::-ces;· R., Garbis-Berkvens, J. M., deVries, T., Van Nesselrooy, :I. =. (1981) Histopathological profile of a Wistar rat st::ck :ncludi~g a sur;ey of the literature. J. Gerontal. 36: 259-2~9. 

3 
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A tissue inventory \o.•as not available, so it could not :t~ deter~ined ~hether the absence of an entry in the patholog~ r'eport indicated if a tissue ..:ere examined and fcunc:. norma2 or if it ~as not examined. There ~as not an excess~ve loss of tissues due to autolysis r there were no sect~ons c=­auto!yzed tissues for 6 of 720 animals in the 2 stud~es. 
The cptic nerve \o."as not examined; only 2 eyesjsexjgrc·up \o.'ere exar.:.:..:;ed histologically and peripheral nerve ~as only e:.xar::ine=: in tr.e case of paralysis. It ~as indicated in an EPA ~er::o c~ Marc~ 11, 1988, that tissues ~ere not exa~ined unless there \o."ere clinical signs or gross lesions. We ·could not veri!~ this and suggest that a tissue inventory be provide~. The prot~~ol stated that minor lesions associated ~ith ag~ng sue~ as atrophy, chronic inflarr~ation, and degeneration \o."~re no~ inclu=ed in the tables of p~thology . 

. 
Other less serious derivations from guidelines ~ere: 
1) :::.ody \o.'eights \o.'ere only presented graphically and n= statistical analyses \o."as provided nor could it ba :;:erfon:-.ed in the absence of individual anirr.al da-::a. 
2) ?ood consur.:ption data were not provided. 
3) Cphthalmologic examinations were not provided. 
~) c:inical observations were not provided. 

5) Stati!:>tical r.ethods and res"L.:.l ts were inade~.Jatel:-­==:;:=..rted. 

6) Cl i:1ical pathology data at 6, 12, =.nd 18 months t,.;~re fc= 5 anir.:alsjsex;group rather than the suggested lC. 
In vie~ of the deficiencies, it is our assessment th~~ ~ve~ \With t~e subnission of data to fill the gaps, the stud: cculc not be Core classified any higher than supplerr.entary. 

4 
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007374 
~ouse Studies {Nos. ~9153 and M9l63) 

A number ryf study deficiencies ~ere noted in the 1977 Registration Standard. 

1. Necropsy reports for animals that died and th~se sacrificed at terr..inaticn ~ere not separa~ed. 
2. There ~ere a nu=.ber of autolyzed tissues;animals and cannibalized animals. 

3. The mouse colony ~as unthrifty . 

missing 

.:; . Clinical- pathology w.:as performed only at lS r.-.on~hs. 

5. Survival at lS months \o.'as inadequate. 

6. Control groups may have teen exposed to another con~ound for 3 :r..onths. 

Environ indicated that EPA ~as in error concerninc survival. The ~able on survival in the registration Standard~~as fer 24 :r.-:ont~s and not 18 months. Survival ••as greater t!'lan 6C% in all groups at 18 months. overall survival rate a~ 2.:: rr.=~tts -..;as greater than 25%. Environ judged that the losses ~o his~opathology due to cannibalism, missing a~irr.als and autc:ysis (22.4%) was higher than reasonable ty tocay's stan~ards. It was their assessment that t~e losses ~ere net dcse-related and \o.'ere spread uniformly l:et· .. ·ee:~ grc::ps. Ther:fore "there was no reason to believe these losses c=uld have resul~ed in biasing ~he results". They stated that ~hen resu: ts of both studies were cc:mbined, the nur:-.ber cf ani=-.als avai:::.able for histopathologic examination \o.·as larger ~han curre:~tly recor.~ended by guidelines. 

Environ disagreed \o.'i th EPA • s evaluation that ani;;.als ;.:ere unthrifty due to a high incidence of nephritis, pneu;;.onia, and r..al ignant lyr.1phoma. Environ pointed out that there was r.o specific evidence that centrals were accidentally fed diets containing 0.36% tricyclazole for 3 ~onths and there ~ere no adverse effects of the type produced by the chemical; ho\o.·e·.rer, the possibility could net be ruled out. 

This review.:er assesses that survival at 18 ~=nth~ was adequate. If the study had been terminated at 18 months there ~ould possibly have been ~ore tissues for histologic 

5 
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evaluation. A scan of .he pathology tables indicated that about.aot of the animals with tissues lost. to autolysis died 
bet~een 18 and 24 months. 

h"e assess tha~ the incidence of nephritis and malignant l}T.•phoma ~as net greater than expected in mice in a t~o year study; the incidence of pneumonia ~as less than 1\. Therefore -..·e agree -..·i th E::1viron that the mice -..·ere not unthrifty. 

The nur.~er of tissues lost due to total autolysis of ani~als or cannibal izat.ion is assessed to be excessive. This rev:.e...-er checked entries of tissue loss and autolysis reported i::1 the pathology tables for individual animals. our results ~hich differ only slightly from those of Environ are sho~n in 7able 2. 

This is .1 deficiency which cannot be corrected ~i~"!1out repetitic ,~ of t=:.e r..ouse study and it severely cor.pror..ises any evaluation of h:.stopathologic evaluation. 

Table 2. Losses to Histopathology Due to Autolysis, 
Canni=alisrn or Missing Tissues of Mice Fed 
Terut~iuron 

Dieta;r;:y L.e,,.el (t:P!':'.} 
0 400 800 1600 

~ales 
~153 13. ( 2 2) a 8(20) 8(20) 15(30) 
~1€3 16(2"7) 10(25) :3 (33,) 9(23) 

Fe:r..ales 
9153 15(25) 6(15) 6(15) 9(23) 9163 13(22) 10(25) 5(13) 8 (20) 

The values in parer.":.heses are percents. 

There are seve:::-al other minor deficiencies in the r.:ouse studies. 

1·) · Trachea, esophagus, cecum, rectur.:., peripheral ne:::-ve, spinal core, gallbladder . and aorta "'·ere not rout:.nely examined h:.stopathologically. 

2) As in that rat studies, "minor" lesions indicative of agi?g were ~ot included in the histopathology tables .. 
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3) Body weight data for ind{vidual animals was not given, 

therefore statistical a~alysis (not provided by sponsor) 
could not be performed. 

4) The fact that the controls were possibly exposed to 3600 
ppm Tricyclazole for 3 months cannot be verified or 
refuted; however, the possibility of this indicates that 
laboratory practices during the study were far below the 
present day GLP requirements. Clinical pathology 
measureinents are not required in. mouse oncogenicity 
studies, and absence of measurer.~ents at 6 month intervals · 
during the study are not considered a deficiency. Fro~ 
the pathology data, the histologic findings for animals 
that diedjsacrificec moribund and those sacrificed at 
termination can be separated. In most current studies 
this data is reported separately and combined. 

Our overall assessment is that the excessive less of 
tissues due to autolysis; missing animals or cannibalis~ 
precludes an unbiased review of the tumor incidence. 
Therefore th~ study is invalid and should be repeated. 
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